IN THE CLAIMS 

What is claimed is: 

1. A communication system comprising: 

at least two functional blocks, whereicr an first functional block 
communicates with a second functional brock by establishing a connection, 
wherein a connection is a logical state in which data may pass between the 
first functional block and the second^ functional block; and 

a bus coupled to each of the functional blocks and configured to carry a 
plurality of signals, wherein tne plurality of signals comprises a connection 
identifier that indicates a particular connection that a data transfer is part of. 

2. The communication system of claim 1, wherein the plurality of 
signals further comprises a thread identifier thaHTTdicates a transaction 

3. The communication system of claim 2, furth^^omprising: 
an initiator functional block that sends tran^fefrequests; 

an initiator interface module couptedr^e the initiator functional block 

and to the bus; / I' 

a target functional b\f^k that resjrortas to transfer requests; and 
a target interne module coupfled4o the target functional block, 

wherein the cetfinection identifier is sent with a transfer request from the 

initiatpr'interface module to the target interface module. 
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►1 4. The communication system of cl aim 3, ja &ereirrfKe thread 

2 identifier is sent from theja^eertnterface moehHelo the target functional 

3 block and^fttfrfThe initiator interface module to the initiator functional block. 
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5. The communication systemjjf<laTm 4, wj^rein the connection 
identifier is sent from the targertnterface mod ufipfo tftq target functional 
block and from theHfutiator interface modul^to th£ initiator functional block. 





1 6. The communication systejp^r claim 5 wherein the connection 

2 identifier is a multi-bit value tl>a^encode^if^ormation including: 

3 a transfer priority; 

4 a transfer qj^ter; and 

5 an fun^uonal block that originated the transfer. 

7. The communication system of claim 6, wherein the connection 
identifier is one of a plurality of connection identifiers associated with an 

3 initiator functional block, and wherein the connection identifier is mapped to 

4 «a- d=tread identifier by the iprftiator iitleifau j mudule. 

1 y& The communication system of clainv^wherein the connection 

2 identifier is one of a plurality of connection identifiers associated with a target 

3 functional block that supports simultaneous connections, and wherein the 

4 target functional block acquires a connection identifier of an open connection 

5 and maps the connection identifier to a thread identifier. 

1 ^ 9. The communication system of claim ^wherein the plurality of 

*/ signals further commies: 
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a request thread ID signal that indicates a thread numbei^ssociated 
with a current transaction intended for a target functionaj^lock; 

a response thread ID signal that indicates a tjj^ad that a transfer from 
the target functional block is part of; 

a request thread busy signal that indicates that indicates to an initiator 
functional block that the target functional block cannot receive new requests 
associated with certain threads/and 

a response thread htfsy signal that indicates that the initiator functional 
block cannot receive any new responses from the target functional block that 
jr^- ft 1 - 1 - 1 " iri l i - ,i 1 vvim ™ r tnin thmirir- . 



10. A method for communicating between functional blocks in a 
computer system, the method comprising the steps of: 

establishing a plurality of connection identifiers, whefein each 
connection identifier associates a particular data transfer with a particular 
connection, wherein a connection is a logical stat^/fn which data may pass 
between an initiator functional block of the pHiralit^of functional blocks and 
a target functional block of the plurality^ ftljijzfitfjtel blocks, and wherein a 
connection is established when a p^mcula^ata/transfer is initiated; and 

allowing an initiator functional block to issue a first transfer "Y" if the 
transfer "Y" is an oldest^^fon-issued, non-retired transfer among a set of 
transfer requests wijfcn a same connection identifier as the transfer "Y". 



11. The method of claim 10, further compfisirtgthe step of allowing 
the initiator functional block to issue-tKe^ transfer "Y" if every non-retired 
transfer with the same jrerfnection identifier is older than the transfer "Y" and 



is currently is^a^cl to a same target functional block as the transfer "Y". 
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12. The method of^efeim 11, wherein if the transfer "Y" is issued, the 
transfer "Y" is considered pipelined with the older, non-retired transfers. 



13. The method of claim 10, further comprising the^stefr^f the target 
functional block giving a BUSY response to eye^y^tater tpartefer that is 
pipelined with the transfer "X^gj^Kas a same con^ctioj^ identifier as the 
transfer "X" if thej^j^fmnctional block respon^sto the transfer "X" so that 
an initiaJ^Tmitiating the transfer "X" may not retire^fhe transfer "X". 



14. The method of claim 13, wherein a transfei^^-ttTaFls issued 
after a transfer "X", is older thanJhe-tfSnsfer "X", and has a same connection 
identifier as the ij^frefSr/C" is considered not pipelined with the transaction 



Jo. The method of claim JfL, wherein a target functional block 
determines whether a transfer is cTfnpSHned transfer based upon when the 
transfer occurs and upon a connection identifier associated with the transfer. 

^ v 

The method of claim 'Vf, further comprising the steps of: 
an initiator functional block^rrraintaining a time-ordered queue of 

desired transfers with a same connection identifier; 

the initiating functional block marking a transfer as non-issued and 

non-retired as it is entered into the queue. 

The method of claim ^t^further comprising the steps of: 
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2 if a next oldest entry is non-retired and addresses a same target 

3 functional block, marking the transfer as pipelined; else 

4 marking the transfer as non-pipelined. 

1 The method of cla^m-iy, further comprising the step of, when a 

2 transfer issues, marking the transfer as issued. 

lb \$ 

1 <£%1* The method of claim,^ further comprising the step of, when a 

2 transfer is completed, marking fEelxansfer as non-issued. 

1 The method of claim \f, further comprising the step of, if the 

2 transfer is successfully completedrfrtarking the transfer as retired; and 

3 deleting the transfer from the queue. 

1 Jl£ The method of claim jUfjf further comprising the step of, if the 

2 transfer is not successfully completedTre-attempting the transfer. 

1 p£ The method of claim ^% further comprising the step of the target 

2 functional block maintaining a time-ordered queue having a depth that is a 

3 number of bus clock cycles between a request for a transfer and a response to 

4 the request. 

1 , ' The method of clair^^^T further comprising the steps of: 

2 on each cycle of the bus clock, retiring an oldest entry in the time- 



3 1 ordered queue; and 



31 



-38- 



4 on each cycle of the bus clock, adding a new entry to the time-ordered 

5 queue, including a connection identifier associated with a current request for 

6 a transfer. 

1 The method of claim ^S] further comprising the steps of: 

2 if a current request for a transfer contain s a valid transfer that selects 

3 the target functional block, allowing a FIRST bit and a BUSY bit of an entry in 

4 the time-ordered queue to be set, wherein a set FIRST bit implies that an 

5 associated transfer is a first transfer of a set of potentially pipelined transfers; 

6 else 

7 clearing the FIRST bit and the BUSY bit. 

1 The method of claim^C further comprising the step of setting 

2 the FIRST bit if: 

3 no transfer in the time-ordered queue is earlier than a current transfer, 
4- has a same connection identifier as the current transfer and has an associated 

5 FIRST bit set; and 

6 the current transfer will receive a BUSY response due to a resource 

7 conflict. 

1 The method of claim p^, further comprising the step of setting 

2 the BUSY bit if: " 

3 the target functional block has a resource conflict; or 

4 an earlier transfer in the time-ordered queue has an associated FIRST 

5 bit set and has a same connection identifier as a current transfer. 
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1 The method of claim 26; further comprising the step of using a 

2 connection identifier to enforce Ordering among transfers. 

1 Jik* The method of claim^^^further comprising the step of: 

2 in response to a first request for a data transfer issued in a first bus cycle, 

3 the target functional block setting a BUSY bit in a first time-ordered queue 

4 entry, wherein a first connection identifier is associated with the first request; 

5 and 

6 in response to a second request for a data transfer in a next bus cycle 

7 subsequent to the first bus cycle, the target functional block clearing a BUSY 

8 bit in a second time-ordered queue entry and performing an action in 

9 connection with executing the data transfer requested in the second request. 
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